Neuroprotective effect of carvedilol and melatonin on 3-nitropropionic acid-induced neurotoxicity in neuroblastoma.
In neurodegenerative diseases, progressive oxidative stress is a major event that precedes neuronal death. Oxidative stress is characterized by an imbalance between oxidants and antioxidants. This imbalance induced oxidative molecular and cell damage, reducing cellular viability. 3-Nitropropionic acid (3NP) causes oxidative stress and other molecular and cellular changes similar to those observed in neurons of patients with Huntington's disease. Since carvedilol and melatonin act as free-radical scavengers, this study examined the effect of carvedilol (10(-5) M) and melatonin (10(-5) M) on oxidative and cell damage induced by 3NP in N1E-115 neuroblastoma cells. Carvedilol and melatonin prevented the increases in lipid peroxidation and total LDH activity, as well as the depletion of reduced glutathione (GSH) and the reduction of antioxidative enzymes activities in N1E-115 cells incubated with 100 mM 3NP. All these carvedilol and melatonin effects were more intense when the drugs were added before rather than after inducing the damage by 3NP. These results also provided evidence supporting the hypothesis that carvedilol and melatonin can be useful for treating neurodegenerative diseases, such as Huntington's disease.